Turkish farmers who engage in soil cultivation have to face a number of serious problems, ranging from the loss of agricultural land to the climate change. Moreover, they cannot earn a living from agriculture due to high production costs, intermediation system in the trade of agricultural products and insufficient financial support. The price increases in chemical fertilizers range from 55% to 82% while the price increase in diesel oil is 47% in 2010-2014 period. However, the increase in area based financial support is only 29% in the same period. Therefore, it is required that the state takes all measures to resolve problems of Turkish farmers. Preventing the misuse of agricultural land as well as its use for non-agricultural purposes, updating financial support for agriculture with respect to the price increases in agricultural inputs and developing a new agricultural policy which will focus on climate change are only some of the measures which should be implemented without delay in Turkey.
INTRODUCTION
Since agriculture is an effective means of creating employment and income in developing countries along with providing food for everyone, it is an economic activity that cannot be given up. Evaluating some country examples, it is seen that capital formation in the agricultural sectors of developing countries contributes to their industrialization.
For instance, the industrialization in Canada and the USA were realized as a result of the agricultural developments in these countries [1] . In this regard, agriculture and industry shouldn't be seen as "rivals". Instead, they should always be accepted as the "complementary" of each other as it is the case in developed countries.
On the other hand, the situation in Turkey has always been different. Agriculture in Turkey has always been ignored by the state at the expense of developing the industry. Despite being one of the countries with a huge agricultural capacity, Turkey cannot benefit from this opportunity. All of the existing problems in Turkish agriculture are a combination of the ignorance of agriculture at the state level along with the inability to use the capacity.
For this reason, this article aims at revealing the basic problems faced by Turkish farmers and offers solutions to them. However, the scope of this study is limited and therefore, Turkish farmers who engage in stock farming and fisheries are excluded. Besides, the study focuses on 2010-2014 time period.
MATERIALS AND METHODS
This study is based on the evaluation of relevant research articles with agricultural data to provide a better understanding of the farmer problems in Turkey. In this context, a literature review concerning farmer education and effects of climate change was made. Agricultural data used in the tables were obtained from the official websites of Turkish Statistical Institute and Turkish Ministry of Food, Agriculture and Livestock. Percentage values in tables, such as the changes in seed, chemical fertilizer and diesel oil prices, price differences that stem from the intermediation system in agricultural trade as well as the change in agricultural support were all calculated one by one and were used to highlight the most immediate farmer problems in Turkey.
RESULTS AND DISCUSSION
The decline in total agricultural land accompanied by small and fragmented pieces of agricultural land, high costs of agricultural inputs and inadequate financial support are among some of the chronic problems faced by Turkish farmers.
Farmers quit agricultural production on condition that the production cost of an agricultural product exceeds its selling price. However, the results of such a withdrawal may not always be so simple since it can create new problems, such as rural unemployment, migration and increasing food prices that trigger the inflation as it is the case in Turkey.
The Loss of Total Agricultural Land in Turkey
Regarding the fact that soil constitutes the backbone of agriculture and it is impossible to reproduce it, it becomes more important to use it sustainably. For this purpose, it is necessary to determine and categorize the pieces of land eligible for agricultural production to prevent them from misuse. The classification of land use capability (LUC) is the method used the most in determining types of agricultural land. There are eight categories of agricultural land in this method, the first four of which are accepted as "eligible for agricultural production" [2] . As shown in Table 1 , total land that is accepted as "eligible for agricultural production" is 26,506,765 hectares and it corresponds to 34.1% of the total area of Turkey. The highest share of total agricultural land is 9.5% of the fourth category whereas the lowest share belongs to the first category with 6.5%. In other words, Turkey has limited capacity in terms of "first category topsoil" and has to take all the measures to prevent its loss.
Total utilized agricultural land is the sum of total arable land, total land under permanent crops beside land under permanent meadows and pastures. Examining Table 2 , there is an increase in total land under permanent crops around 8% in 2010-2014 period. On the other hand, the decline in total arable land in this period is 3% and it is the main contributor to the decline in total utilized agricultural land.
With respect to the decline in Turkey's total agricultural land, there are mainly two reasons that underlie this situation. The use of agricultural land for non-agricultural purposes, such as assigning agricultural land to industrial areas, housing zones, mining activities, tourist facilities and highway construction is the most widespread problem in Turkey. Furthermore, the misuse of agricultural land which leads to soil erosion as well as salinisation is another reason. Soil erosion is a serious problem since it affects 59% of the total arable land and 64% of the permanent meadows and pastures of Turkey [2] . According to a countrywide, soil survey in Turkey; 2.78 million hectares of agricultural land are affected by the problem of salinisation and drainage while 1.5 million hectares are affected by desertification [4] .
Small and Fragmented Pieces of Agricultural Land in Turkey
There are two important points to take into account concerning the productivity and sustainability of an agricultural land. The first point is the fragmentation of an agricultural land which means that an agricultural enterprise is divided into many parcels and each parcel is found in another location [2] . With respect to the situation in Turkey, the land of agricultural enterprises is fragmented. The number of agricultural enterprises which are less than 5 hectares corresponds to almost 65% of the total number of agricultural enterprises whereas enterprises having more than 50 hectares only make up 0.7% of the total. The share of agricultural enterprises which are smaller than 5 hectares corresponds to 52% of the total number of parcels in Turkey.
Moreover, the average size of the agricultural land of an agricultural enterprise which is calculated by dividing total agricultural land to the total number of agricultural enterprises is another indicator of productivity [2] .
As expressed in Table 4 , the average size of an agricultural enterprise is only 6.1 hectares. In other words, "economies of scale" which is defined as "the larger the size or capacity is, the lower the costs are" cannot be implemented in the agricultural enterprises of Turkey. As a result, the use of technology in agriculture becomes more expensive, productivity remains stable and farmers give up agriculture [4] . The number of registered farmers in Turkey has decreased from 2,318,506 to 2,206,874 between 2010 and 2014, a decline that corresponds to 4.8% [6] .
There are two basic laws regulating the use of agricultural land in Turkey. First of them is the "law of soil protection and use of agricultural land" which came into force on July 3rd, 2005. This law regulates the protection of the quality of agricultural land and its use for non-agricultural purposes. Agricultural land may be used [3] by permission for other purposes, such as constructing temporary housing zones in case of earthquakes, various mining activities and transportation projects. In this connection, the total agricultural land which was used for nonagricultural purposes was 44,500 hectares in 2011; 22,400 hectares of which were assigned to industrial sites, 12,400 hectares to housing zones, 7,900 hectares to mining activities, 1,200 hectares to tourist facilities and 650 hectares to transportation projects [2] . However, fragmentation of agricultural land in Turkey is mainly caused by inheritance and the law of soil protection could not be a solution to this problem. For this purpose, a new law came into force on May 15th, 2014 to prevent fragmentation of agricultural land. This new law not only regulates the sharing of agricultural land in case of inheritance, but also defines minimum sizes of agricultural land. Agricultural land that is inherited cannot be divided to smaller parcels than the size defined by the law and the law endeavors the agricultural land to be left to one inheritor, to a partnership of family property or to be sold to a third person [7] .
High Costs of Agricultural Inputs
Agricultural activities cannot be done without the contribution of agricultural inputs, such as seed, fertilizer, diesel oil and fodder. In this respect, it is a must that agricultural inputs are affordable. However in Turkey, such inputs get more expensive each year, leading to more farmers to give up agricultural activities.
Seed prices
Since the worldwide agriculture focuses more on higher productivity and longer shelf life of agricultural products, seeds that meet these criteria became more important in the recent past. Such seeds are called improved or hybrid seeds and "they result from crossbreeding two parent plants that have desirable traits" [8] .
However, improved seeds have some disadvantages. It is not possible to use an improved seed more than a year since both the productivity and the quality of agricultural produce will decrease in the following years. Therefore, farmers should rebuy them every year. As a result, countries which neither have nor develop the technology of seed improvement should make high amounts of payments to import them. Moreover, the preference of these seeds by farmers may cause local seeds to be lost unless they are protected in "seed banks" [4] .
Examining Table 5 , the seeds of chick peas were produced the most and they were followed by the seeds of potato, sunflower and maize. Despite the fact that potato, sunflower and maize seeds have an important role in Turkey's seed production, Turkey has to import their parent seeds first to be able to produce the improved seeds. Holland, France, Germany and the USA are the countries from which Turkey usually imports these seeds [4] . Source: [9] According to Table 6 showing seed prices, the highest price increases occurred in sorghum, fodder beet, potato and sainfoin respectively. Sorghum, fodder beet and sainfoin are the three products whose production amounts decreased the most in 2010-2014 period. On the other hand, potato has a different situation since its production amount increased above 100%. This result can be attributed to the fact that Turkey has to import the parent seeds of potato in order to produce its own seeds.
Prices of chemical fertilizers
The types of chemical fertilizers that are used in Turkey can be collected in two groups. The first group contains nitrogen as the basic nutrient and includes urea, CAN (calcium ammonium nitrate) and A.S. (ammonium sulfate). Since the agricultural land in Turkey does not contain enough nitrogen [2] , "CAN % 26" is the fertilizer which is used the most. There is also a second group of mixed fertilizers which contain two or more types of nutrients. DAP (diammonium phosphate) and 20.20.0 belong to this group [11] . With respect to Table 7 , the total amount of fertilizer consumption increased 10% between 2010 and 2014.
On the other hand, price increases in chemical fertilizers range from 55% to 82% and the highest price increase belongs to the most used fertilizer.
Price of diesel oil
Diesel oil is the fuel which is used in agricultural machinery like tractors and combine harvesters. Therefore, it has a critical contribution to the cost of agricultural produce. The calculation of the selling price of diesel oil in Turkey is as follows:
Price A= Ex-refinery price of diesel oil Price A+ Special Consumption Tax = Price B Price B× Value-Added Tax = Value X Price B+ Value X= Selling Price of Diesel Oil [6] There are two types of taxes on the selling price of diesel oil. Special consumption tax has a constant value whereas the value-added tax is also constant at 18%. Due to the method of calculation, there exists the situation of "taxation of the tax itself" and the total tax on the selling price of diesel oil corresponds to 50%. The selling price of diesel oil in Turkey increased 47% between 2010 and 2014.
Intermediation System in Turkish Agriculture
Intermediation system in agriculture which can be described as the marketing of agricultural produce by traders is another major and unending problem in Turkey. Turkish farmers usually prefer to sell their products to traders instead of marketing their agricultural produce themselves. As a result, farmers consent to the prices paid by the traders and cannot earn a living from agriculture. Table 10 summarizes the producer, weekly market and market prices of selected agricultural products between 2010 and 2014. As the table shows, the market prices of agricultural products are usually higher than the weekly market prices. However, there are huge price differences among producer, weekly market and market prices. For instance, the difference between producer and weekly market prices ranges from 30% to 300% while the difference between producer and market prices ranges from 53% to 383%. In other words, agricultural produce is bought at cheap prices from Turkish farmers to be sold at high prices to Turkish consumers. In conclusion, this system of intermediation in Turkish agriculture is only on behalf of traders.
Lack of Farmer Education, Agricultural Research and Advisory System in Turkey
When the direct effects of agriculture on both human health and environment are taken into account, educating farmers becomes more important. However, farmer education in Turkey is still inadequate. Since Turkish farmers usually live in rural areas and they are economically incapable of sending their children to universities that are located in the city centers, the majority of them are only graduates of a primary or a secondary school. The number of farmers to attend a university is quite low in Turkey [15] .
The inadequacy of farmer education in Turkey becomes visible in two topics, one of which is the application of pesticides and the other is the pesticide residues. The problems related to the application of pesticides can be summarized as the choice of a pesticide as well as the dose and timing of its application. A survey that was conducted in Konya province of Turkey revealed that farmers preferred to choose pesticides and decide their doses and timing of application by obtaining information from pesticide dealers in the first place. However, the pesticide dealers in Turkey range from primary school graduates to people who have professions other than agriculture. In this regard, such people cannot guide farmers correctly. Besides, Turkish farmers also decide by benefiting from their past experiences. The number of Turkish farmers who choose to be informed by agronomists is really low in either case [15] . Pesticide residues are another serious problem in Turkey. Many Turkish farmers do not have any information about the health and environmental hazards of pesticides. They have a tendency to think that pesticide residues are lost by rain or by washing so that there aren't any residues. Most of the Turkish farmers do not have an idea about the pesticide residue-cancer relationship. They think that pesticide residues neither affect human health negatively, nor cause illnesses. The situation gets even worse in case of pesticide residueenvironment relationship. Many Turkish farmers scatter around empty pesticide containers randomly, bury them in the ground, burn them or even wash and reuse them [15] .
In this connection, an agricultural advisory system which is combined with agricultural research becomes more important. The agricultural advisory system in Turkey is totally based on private agricultural advisors. These advisors can either be employed by agricultural advisory companies, producer organizations and agricultural chambers or work independently. The state is responsible from controlling their activities and preparing examinations for awarding certificates. As a consequence, only farmers who have production with contract, are members of a producer organization and agricultural chamber and are financially powerful can benefit from the agricultural advisory system in Turkey [16] .
On the other hand, agricultural research in Turkey is not where it should be. An agricultural university which only focuses on various agricultural faculties does not exist in Turkey.
Instead, agriculture in Turkey is still taught in a limited number of agricultural vocational high schools [17] and in the agricultural faculties of some universities. [12] [13] [14] while weekly market and market prices are taken from [10] 
Insufficient Financial Support for Turkish Agriculture
Financial support is not only an important factor in planning the agricultural production of a country, but also a good indicator of a government's point of view of towards agriculture. Area based support, support for growing forage crops, deficiency, compensatory and other agricultural payments are the main types of financial support paid to Turkish farmers. The main criterion to be able to benefit from these support types is to be registered under the System of Farmer Registration.
The amount of financial support that is paid to each item increased in variable rates between 2010 and 2014 as shown in Table 11 . Despite this situation, the increases in area based support and support for forage crops made no progress when the price increases in seed, diesel oil and chemical fertilizer were taken into consideration in the same period [18] . [19] and the rest are taken from [6] "The life and growth of plants will be directly affected." As a result, there will be the need to apply special materials or chemical fertilizers to readjust the pH value of soil [21] . Increase in the amount of precipitation 1-Soil will become more humid, increasing the activities of pests in soil and spread of diseases. 2-Excess rainfall will either cause soil erosion or increase its severity. 3-Black Sea Region will receive more precipitation. Decline in the amount of rainfall and increase in the levels of evapotranspiration 1-The salinisation and desertification of soil will increase in semi arid regions of Turkey. 2-Mediterranean Region will receive less rainfall. 3-Evapotranspiration will be at the highest levels in Marmara, Mediterranean, Central Anatolia and Southeastern Anatolia regions. 4-Water demand will increase in dry regions. Extreme weather events, such as frost, hail and whirlwinds will be seen more frequently.
The amount of vegetable and fruit production will decrease. Agricultural produce will be completely different. It will be impossible to grow some of the Agricultural products that were grown before. However, new products like the tropical ones will start to be grown.
Source: [2, 22] 
Possible Effects of Climate Change on Turkish Agriculture
Climate change is an issue which receives more global attention each day. Even though Turkey is a country where three different types of climate facilitate the growth of many agricultural products, global climate change will change this characteristic of Turkey. A worldwide increase of 2 degrees will correspond to a shift in Turkey's climate from "temperate-subtropical zone" to "semi arid -tropical zone". A sudden increase in the amount of rainfall in a specific location in a short time despite no change in annual rainfall, floods, more powerful storms, frequent repetitions of whirlwinds that were rarely seen before and droughts in dry regions are all signs of a "semi arid" and "tropical" climate. In other words, Turkey is on the way to become a country where four seasons are seen to a country with only two seasons; a hot summer and a mild or a colder winter [20] . A shift in climate will definitely have sharper results on the agricultural activities of Turkey as expressed in Table 12 .
CONCLUSION AND RECOMMENDA-TIONS
The decline in total agricultural land is one of the top issues of Turkish agriculture caused by using agricultural land for non-agricultural purposes along with the misuse of agricultural land. Regarding the use of agricultural land for nonagricultural purposes, a countrywide plan organizing land use in Turkey should be prepared by the state as soon as possible. Such a plan should briefly describe which piece of land will be assigned for agricultural activities, industrial areas, housing zones etc. Besides, the state should take all the measures to prevent illegal housing on agricultural land in Turkey [4] .
A second problem is the fragmentation of agricultural land in Turkey. The state can handle this problem by continuing the activities of land consolidation that were initiated in 1961 [2] . On the other hand, there can also be other precautions to prevent fragmentation. For instance, the Turkish state can reduce the inheritance tax to endeavor agricultural land to be left to one inheritor as it is in Denmark and support the establishment of land banks as in the example of France [2] . Land banks are non-profit organizations working for the public weal. They are established by the coming together of producer and professional organizations beside other legal entities related to agriculture on a regional scale. Their main duty is to buy agricultural land sold by its owner to sell it to other agricultural producers who either want to enlarge their enterprises or are landless. However, a land bank must sell agricultural land only to another agricultural producer and in a specific period of time [2] .
High costs of agricultural inputs are another problem in Turkey. Financially supporting the expensive and time taking, research and development phase of seed improvement and remitting special consumption & value added taxes on the sales price of diesel oil, can all be implemented by the state to solve the problem of expensive inputs. However, financial support in agriculture should always be updated according to the price increases in agricultural inputs.
With respect to the intermediation system in agricultural produce, it will be the best for farmers to establish agricultural development cooperatives and direct sales channels like weekly producer markets. Thus, farmers will have bargaining power and determine the sales prices of their products themselves [1] .
Furthermore, the lack of an agricultural research and advisory system as well as farmer education is another source of constraint in Turkey. As regards agricultural research, there is the need for a university of agricultural sciences in Turkey. Besides, the number and the educational quality of agricultural vocational high schools should also be increased. On the other hand, an agricultural advisory system where the state itself also employs agronomists in addition to private advisors should also be established. Turkish farmers must be educated about the negative results of land misuse in addition to the health and environmental hazards of pesticide residues by agronomists. In the meantime, the state should also regulate pesticide dealers. New people who will work as pesticide dealers should fulfill the condition of "being graduated from relevant agricultural faculties" while existing pesticide dealers who do not have such an agricultural background should be trained by agronomists [15] .
Finally, climate change is a danger that is waiting at the door of Turkey. Even though many countries have already started to prepare special plans showing the possible effects of climate change on agriculture and how to cope with them on a regional and countrywide basis, such a plan does not exist for Turkey. Turkish farmers do not have an idea of what will happen when climatic conditions change. Therefore, the priority in Turkish agricultural policy should be given to climate change and detailed plans about the effects of climate change on Turkish agriculture should be prepared as soon as possible.
